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(57) Abstract 



A refrigeration unit (1, l') for refrigeration chambers and the like, particularly for external roof- or wall-mounting, com- 
prises an evaporator (4) and a compressor (3) which are arranged inside a cabinet The evaporator comprises a coil which is em- 
bedded in a finned pack (13) which is substantially shaped like a narrow parallelepiped with a pair of open main faces (14, 15), 
which define inlet and outlet sections for the air to be cooled, and at least one pair of closed smaller faces (16, 17), and also com- 
prises a centrifugal fan (18) which is arranged laterally to the finned pack in a position which is adjacent to one of its closed 
smaller faces so as to generate a flow which is parallel to its inlet and outlet sections, reducing the front bulk of the evaporator. 
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1 

MONOLITHIC REFRIGERATION UNIT FOR REFRIGERATION CHAMBERS AND 
THE LIKE 

The present invention relates to a monolithic refrigeration 
5 unit for refrigeration chambers and the like, particularly 
for external roof- or wall-mounting. 



Modern refrigeration units essentially comprise an evaporator 
with a coil constituted by a copper pipe in which a 

10 refrigerating fluid, generally constituted by a gas with a 
low liquefaction point, circulates. The pipe is connected in 
series to a compressor and to an expansion valve or to a 
capillary tube. The coil is embedded in a finned pack which 
is normally shaped like a narrow parallelepiped with larger 

15 outer faces which respectively define the inlet section and 
the outlet section for the air to be refrigerated. The 
evaporator is furthermore provided with an electric fan which 
has the purpose of conveying through the finned pack the air 
drawn from the internal compartment of the chamber, which 

20 transfers the evaporation heat to the refrigerating fluid. 

In known refrigeration unit models, the fan is of the axial 
type with the impeller arranged in front of the coil, i.e. 
with its axis at right angles to the inlet and outlet 
25 sections of the finned pack, so that the flow passes through 
the pack in a direction which is perpendicular to said 
sections . 



A consequence of this arrangement is that the transverse 
dimensions of the evaporator are at least equal to those of 
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the front section of the coil and are proportional to the 
outer diameter of the impeller of the fan. Furthermore, since 
the axial dimensions of the motor and of the impeller of the , 
fan cannot be reduced to less than certain values, the 
5 evaporator as a whole has a considerable size also in a 

direction parallel to the flow, and in many cases protrudes 
from the front wall of the cabinet-like container of the 
monolithic unit. Thus, while the monolithic unit with the 
compressor assembly is fixed on the outside of the chamber, 
10 the outlet of the evaporator, which is inserted in a 

corresponding opening defined in the roof or in a lateral 
wall of the chamber, can protrude partially into the internal 
compartment of said chamber, with the consequence of 
significantly reducing the useful storage space. 

15 

The aim of the present invention is to eliminate the above 
problem by providing a monolithic refrigeration unit for 
refrigeration chambers and the like, particularly for 
external roof- or wall -mounting, which is more compact and 
20 smaller than those of the past, and also does not protrude at 
all into the chamber. 

This aim and other objects which will become apparent 
hereinafter are achieved by a monolithic unit of the above 
25 described type, having the characteristics defined in the 
accompanying claim 1. 

v 

Advantageously, the evaporator assembly comprises a coil with 

finned pack which is shaped like a narrow parallelepiped and 
30 a centrifugal fan which is adjacent to a narrow side edge of 
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the finned pack and is adapted to generate a flow of air 
which is substantially parallel to the inlet and outlet 
sections of the finned pack so as to reduce the front bulk of 
the evaporator and of the entire cabinet-like frame. 

5 

A monolithic unit having the claimed characteristics has 
extremely small transverse and front dimensions and can be 
fixed both to the roof of the refrigeration chamber and to an 
outer lateral wall thereof without protruding at all into the 
10 internal compartment of the chamber. 

Further characteristics and advantages will become apparent 
from the following description of two preferred but not 
exclusive embodiments of a monolithic unit according to the 
15 invention, illustrated only by way of non-limitative example 
in the accompanying drawings , wherein: 

Figure 1 is a general perspective view of a first embodiment 
of the unit according to the invention, in particular of the 
20 roof -mounted type, raised with respect to the upper wall of a 
refrigeration chamber; 

Figure 2 is a vertical sectional side view of the 
refrigeration unit of Figure 1 in operating position; 

25 

Figure 3 is a general perspective view of a second embodiment 
of a refrigeration unit according to the invention, in 
particular of the wall-mounted type, separated from the side 
wall of a refrigeration chamber; 
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4 

Figure 4 is a sectional side view of the refrigeration unit 
of Figure 3 in operating conditions . 

Figures 1 and 2 illustrate a roof -mounted refrigeration 
5 unit, generally designated by the reference numeral 1; the 
refrigeration unit comprises an external cabinet-like frame 
2, normally made of metal plates, with a substantially 
rectangular vertical and horizontal cross-section. 

10 A compressor assembly, generally designated by the reference 
numeral 3 r and an evaporator assembly, designated by the 
reference numeral 4, are arranged within the cabinet-like 
frame 2. 

15 The compressor assembly 3, of a per se known type r comprises 
a positive-displacement compressor 5 which is connected to 
the evaporator 4 by means of feed and return pipes 6 and 7 
and is fixed to the closing wall 9 of the cabinet-like frame 
2 with a condensate drainage tray 8 interposed. 

20 

The evaporator assembly 4 is enclosed within a separate 
container 10 which generally has the shape of an inverted 
tray. Container 10 is made of thermally insulating material, 
for example polyurethane foam, and is arranged adjacent to 
25 the compressor assembly and is also fixed to the lower wall 9 
of the cabinet 2. 

#* 

The evaporator 4 is essentially constituted by an exchanger, 
generally designated by the reference numeral 11, which is 
30 formed by a coil 12, made of copper or of another equivalent 
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10 



20 



25 



material. Coil 12 is connected to the compressor 5 by means 
of the pipes 6 and 7 and is embedded in a finned pack 13 
which is preferably shaped like a thin parallelepiped, with a 
pair of main faces 14 and 15 and at least one pair of lateral 
faces 16 and 17 which are narrower than the main ones. The 
main faces 14 and 15 are open so as to define the inlet and 
outlet sections for the air, whereas the smaller lateral 
faces 16 and 17 are closed so as to guide the flow through 
the coil. 



According to the invention, an electric fan 18 is arranged 
ahead of the exchanger 11 in a position which is adjacent to 
the smaller side 17 and proximate to the open edge 19 of the 
container 10, which defines the inlet and outlet of the 
15 evaporator with respect to the compartment V of the 

refrigeration chamber. In particular, the fan is of the 
centrifugal type, with an appropriately provided impeller and 
with redirection vanes which generate a flow which is at 
right angles to the axis of the impeller and whose exit 
direction is approximately parallel to the entry direction. 
More precisely, it is noted that the direction F of the flow 
leaving the impeller can be slightly inclined with respect to 
the intake direction by an angle comprised between 5° and 



40 



30 



Advantageously, the finned pack 13 is chosen so that it is 
slightly narrower than the width of the container 10 and is 
fixed in an approximately central position, so that its 
lateral main faces 14 and 15 are substantially equidistant 
from the inner surfaces of the container 10, so as to form 
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6 

passages or channels 20, 21. Thus r the air drawn by the fan 
18 can flow through the pack, forming r ahead and after said 
pack and along the passages 20 and 21, flows whose direction 
is substantially parallel to the output sections 14 and 15 
5 and perpendicular to the direction of the vanes of said pack, 
contrary to what occurs in the known art. This condition, 
combined with the relative position of the fan 18 with 
respect to the exchanger 11 , produces a considerable 
reduction in the main cross-section of the evaporator with 
10 respept to those of the prior art. 

Conveniently, the port 19 defined by the open edge is 
provided with a redirection baffle 22 to prevent the mixing 
of the input flow with the output flow. 

15 

The edge 19 of the container 10 furthermore protrudes from 
the closing wall 9 of the cabinet-like frame 2 by a length a. 
which is less than the thickness s of the roof of the 
refrigeration chamber, so that it can be inserted in a 
20 corresponding opening A formed in the roof S of the 

refrigeration chamber, remaining inside said roof without 
limiting the useful space within the chamber. It is noted 
that in this embodiment the compressor assembly and the 
evaporator assembly are fixed adjacent to the closure wall 9 
25 which is constituted by a base plate which is anchored to the 
roof S by means of brackets B. 

A collection tray 23 is arranged below the coil 11 and is 

connected by means of a duct 24 to the main drainage tray 8. 
30 Furthermore, openings 27 with grilles for the ventilation of 
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the compressor assembly 3 are defined on the side walls 25 
and 26 of the cabinet-like frame 2. Finally, adjustment and 
control devices 29 may be arranged on a side wall 28 of the 
cabinet 2. 

In a refrigeration unit of the above described type, the 
outer cabinet 2 can have outside dimensions of approximately 
570 mm x 480 mm x 300 mm, with a rectangular port 14 
measuring approximately 450 mm x 250 mm. 



10 



The wall-mounted refrigeration unit model, illustrated in 
Figures 3 and 4, is designated, generally and in its 
components, by the same reference numerals with primes added. 
This model is practically identical to the preceding one, 

15 with the only difference that the evaporator assembly 4' is 
superimposed on, instead of adjacent to, the compressor 
assembly 3 • . In this case, the two assemblies are rested on, 
and fixed to, a closure plate 9 which is perfectly identical 
to the lower one of the roof -mounted model 1, which is meant 

20 to make contact with, and be fixed to, an outer wall P of a 
refrigeration chamber by means of brackets B'. 

The monolithic refrigeration unit according to the invention, 
both in the roof -mounted model and in the wall-mounted model, 
25 achieves the intended aim, and in particular is more compact 
than the similar devices of the known art, and also does not 
protrude into the inner compartment of the chamber, 
optimizing the storage space thereof and simplifying all the 
operations for the assembly and maintenance of the unit. 

30 



BNSOOCID: <WO 9306434A1_I_> 



WO 93/08434 



PCT/EP92/02344 



8 

Although the invention has been described with reference to 
the embodiments illustrated in the drawings, it is understood 
that the refrigeration unit is susceptible to numerous 
modifications and variations, all of which are within the 
5 scope of the inventive concept expressed by the accompanying 
claims . 



3NSDOCID: <WO_9308434A1_I_> 



WO 93/08434 PCT/EP92/02344 

9 

CLAIMS 

1. Refrigeration unit (1; 1") for refrigeration chambers and 
the like, particularly for external roof- or wall-mounting, 
comprising a compressor (3; 3') connected in series to an 
5 evaporator (4? 4'), said evaporator being constituted by an 
exchanger (11; ll 1 ) formed by a coil (12; 12') ; said coil 
being embedded in a finned pack (13; 13') which is 
substantially shaped like a narrow parallelepiped with a pair 
of open front faces (14, 15; 14', 15'), said faces being 

10 substantially perpendicular to the fins and defining inlet 
and outlet sections for the air to be cooled, said 
parallelepiped having at least one pair of closed transverse 
faces (16, 17; 16', 17') which are narrower than said front 
faces, and being also constituted by an electric fan (18; 

15 18*) for conveying the air to be cooled against said 

exchanger (11; 11 1 ) , characterized in that said electric fan 
(18; 18') is of the centrifugal type and is arranged 
laterally to said finned pack (13; 13') in a position which 
is adjacent to one of said closed transverse faces (16; 17) 

20 so as to generate a flow which is substantially parallel to 
said inlet and outlet sections (14, 15; 14 ' , 15'), so as to 
reduce the front bulk of the evaporator. 

2. Monolithic unit according to claim 1, characterized in 
25 that said exchanger (11; 11 1 ) and said fan (18; 18') are 

arranged inside a tray-like container (10; 10') with an open 
edge (19; 19') which forms a port for the connection of said 
evaporator to the inner compartment (V) of the refrigeration 
chamber or the like. 
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3. Monolithic unit according to claims 1 and 2, characterized 
in that said finned pack (13; 13') is narrower than the width 
of said container (10? 10*) and is arranged inside it so that 
its inlet and outlet sections (14 r 15; 14' 15') are slightly 
5 spaced from the inner surfaces of said container (10? 10'), 
defining longitudinal passages (20 r 21; 20 1 , 21 1 ) which are 
substantially perpendicular to the fins of said pack (13; 
13') and are parallel to the inlet and outlet sections 
thereof. 

10 

4. Monolithic unit according to the preceding claims, 
characterized in that said evaporator assembly (4, 4') and 
said compressor assembly (3; 3') are entirely enclosed within 
a cabinet-like frame (2, 2') with a lateral or lower closure 

15 plate (9; 9M which can be anchored to the refrigeration 

chamber substantially at an external upper wall (S) or side 
wall (P) thereof. 

5. Monolithic unit according to the preceding claims, 
20 characterized in that said connecting port (19; 19') of said 

evaporator (4; 4 r ) protrudes from said closure plate (9? 9 r ) 
of said cabinet-like frame (2; 2') by an extent (a) which is 
less than the thickness (a) of the wall (S, P) of the chamber 
so that it does not protrude into the inner compartment (V) 
25 thereof. 

6. Monolithic unit according to one or more of the preceding 
claims , characterized in that the output flow (F) of said 

centrifugal fan (18; 18 f ) is approximately parallel to the 
30 input flow. 
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7. Monolithic unit according to claims 1 to 7 , characterized 
in that said compressor assembly (3) and said evaporator 
assembly (4) are arranged side by side and are fixed on said 
closure plate (9) of the cabinet-like frame (2) which is 

5 provided with said connecting port (19) , said port being 

insertable in a corresponding cavity (A) defined on the roof 
(S) of a refrigeration chamber or the like. 

8. Monolithic unit according to claims 1 to 7 , characterized 
10 in that said compressor assembly (3*) and said evaporator 

assembly (4') are mutually superimposed and fixed laterally 
to said closure plate (9 1 ) of the cabinet-like frame (2') 
which is provided with said connecting port (19 ') , said port 
being insertable in a corresponding cavity (A 1 ) defined on a 
15 side wall (P) of a refrigeration chamber or the like. 

9. Monolithic unit according to the preceding claims, 
characterized in that it has a redirection baffle (22? 22') 
for separating the input flow from the flow which exits from 

20 said connecting port (19; 19') of said evaporator. 



4 
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